June 10, 1952 

A, M. DONOFRIO 

2,600,222 

ETHOD OF AND APPARATUS FOR ENCAPSULATING SUBSTANCES 

Filed Dec. 30, 1949 

2 SHEETS--SHEET i 

////////////////////// 

\\ 
l 
/ ' 
/ 

0 
0 
0 
0 
0 



June 10; 1952 A.M. DONOFRIO 2,600,222 
METHOD OF AND APPARATUS FOR ENCAPSULATING SUBSTANCES 
Filed Dec. 30, 1949  SHEETSmSHEE T  

I 

//VACUUM 



Patented June 10, 1952 

UNITED STATES PATENT 
2,600,222 
METHOD OF -MD APPARATUS FOR 
ENCAPSULATING SUBSTANCES 
Alfonso M. Donofrio, Toledo, Ohio, assigner, by 
mesne assignments, te American Cyanamid 
Company, New York, N. Y., a corporation of 
Maine 
Application December 30, 1949, Seril No. 135,983 
13 Chims. (CI. 18--21) 
1 
This invention relates te methods of and ap- 
p.aratns for encapsulating substances such as 
pharmaceuticals, medicines or other liquld or 
semi-liquid substances which it is desired te 
administer or use in relatively small measured 
quantifies. More particularly the present inven- 
tion relates te an improvement in metho as and. 
apparatus for implacing the substances te be en- 
capsulated within the capsulating material such 
as, for example, edible gelatin. 10 
In my copending application Serial No. 718,527, 
new Patent No. 2;513,852, I disclose a method 
and apparatus for the.formation of symmetrical, 
generally ellipsoidal capsules from two sheets 
of resilient capsulating material in which only 
one of the two sheets of material is pocketed, 
the other sheet being used merely as a cover for 
the pockets and being placed over the pockets 
after a measured quantitF of a solution of the 
material te be encapsu]ated has been deposited «0 
in the pockets. The prier art in the field of 
encapsulating, as exempliiïed by the patents te 
Scherer, No. 1,970,396, and te Pittenger, No. 
2,219,578, contains machines and methods for 
forming sYmmetrical, generallF ellipsoidal or 
spherical capsules from two sheets of capsulating 
material, such as edible gelatin, in which hall 
capsule pockets are formed in each of the sheets, 
the pockets are fflled with substance te be 
capsulated, are juxtaposed and then are sealed.,38 
In all of these prier art devices it was contem- 
plated that the substance te be encapsulated 
would be a homogeneous solution in liquid or 
semi-liquid form containing a selected concen- 
tration of active ingredients which might be com- 
bined in solution with any one of numerous com- 
patible inactive carriers or fillers. 
In the manufacture of pharmaceutieal or me- 
dicinal capsules, for example, the active in- 
gredients are, for the most part, of such potency 40 
that a capsule containing solely active ingre- 
dients would be too small for convenient hand- 
ling. Therefore, pharmaceutical manufacturers 
usually prepare solutions containing the desired 
concentration of active in2-redients. These solu- 45 
tions are placed in the capsulating machine and 
each capsule is charged with a measured amount 
of solution. Thus the finished capsule would 
contain, for example, ten minims of a solution 
which would be 50% active vitamin concentra- 50 
tions, and 50% inert ingredients such as vege- 
table oils, vegetable shortening, mineral oils or 
other substance. 
In the Scherer capsulating machine as shown' 
in Patent lkTo. 1,970,396, for example, this method 55 
of imPlacing the substance te be encapsulated 
gave rise te a disadvantage which cansed con- 
siderable waste of the solution and thus of the 
active ingredients te the extent in which they 
were concentrated in the solution. In the Scherer 60 
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machine and in similar machines, an indefmite 
quant-ity Of the solution Would always escape 
from the confines of the pockets and be spread 
over the surfaces of the sheets of gelatin ex- 
tending between the pockets. The active in- 
gredients contained in the solution would be 
lest when the web of encapsulating material 
out of which the capsules were formed was. 
turned te the encapsulating material iupply 
source or otherwise disposed of. In thePittenger 
machine an even greater loss of expensivi ac- 
tive ingredients resulted because in that machine 
the two sheets of gelatin formed opp0site sides 
of a pool of substance te be encapsulated,  the 
pockets being formed in the sheets whfle sub- 
merged in the pool of solution and being iealid 
together belote leaving the pool of solution. 
Thus, inevitably, a considerable quantity of ma- 
terial would also be entrapped between the op- . 
posed sheets of gelatin in the area from which 
capsules were net formed. 
It is the pincipal object of this invention te 
provide a method for filling capsules with phar- 
maceutical or other substances in which any loss 
occurring during the encapsulating process will 
be confined te the inexpensive inert carrier sub- 
standes which are used solely te. add voltune 
the capsules, which are inexpensive and the loss 
of which, therefore, is relatively unimportant. 
It is another object of this invention t0 pro- 
vide apparatus se designed as t0 permit cap- 
sules te be formed containing a measured charge 
of active ingredients and a sufiïciency of inactive 
ingredients te result in the fimished capsules 
containing a predetermined quantity and concen- 
tration of active ingredients and wherein the 
two substances, i. e., active ingredients and inert 
carrier are separately introduced into thé cap- 
sules as they are formed. 
It is a further object of thii invention te pro- 
vide apparatus by means of which the apparatus 
disclosed in my copending application Serial NO. 
718,527 and in my copending application Serial 
No. 126,026 (which is a division Of the first men- 
tioned application) can be modified te employ 
the method of filling capsules Which c0nstitutes 
a portion of the instant invention. 
Other and more specific objects and advan- 
rages will be .apparent rom the drawings in 
which: 
i Figure I is a fragmentary somewhat diagçam- 
matic illustration ih0wing apparatus onwhich 
the method of the instant inventiC can be ear- 
ried out and which apparatus in itself also con- 
stitutes one part Of the instant invention. 
Figur.e II is a fragmnary, enlarged, detailed, 
view; Partl.y in Section, sh0wing the 0peration of 
the. apparatus illustrated in Figure I in car.ry- 
ing out the pr.ocess constituting part of the 
stant inv.enti0n. " : " 
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Figure III is a fragmentary view partly in 
elevation and taken substantially on the line 
III--III of Figure I. 
In an encapsulating machine embodying the 
invention from an apparatus standpoint, and 
by means of whiih the method constitutin a 
part of the iniention can be carried out, there 
exiss a source of supp]F for two sheets of cap- 
sulatin material ! and . If the substance 
fo be encapsulated is for internaI administration, 
either to humans or animais, the capsulating 
materiaI employed should be an edible substance 
and, most generaiIy, is edible gelatin. Where 
the substance to be encapsulated is not taken 
internally, it may be encapsulated in any resil- 
ient, heat-fusible material which is hot soluble 
in the content substance but which is frangible 
or soluble in other maerials to permit the re- 
lease of the content substance when desired. 
In accordance with the teachings of my copend- 
in applications, t.he two sheets of capsulating 
.material ! and 2 are fed over the surfaces of 
a pair of rolIers 3 and 4 which are mounted upon 
paralleI axes, rotated in opposite dïrections and 
bave their peripheries in contact throughout 
their Ienth. The roller 3 bas a smooth surface 
whereas the roller 4 is a die roll, the surface of 
which is formed with a plurality of pockets 5 
which may be cylindrical or semi-spherical or 
semi-elliptical depending upon the desired shape 
of the finished capsule. Each of the pockets 
5 is in communication by means of a passage- 
way 6 with an exhaust or vacuum manifold 
(hot shown) which applies exhaust to each 
pocket when if reaches the position indicated 
by the word "vacuum" and arrow in Figure II. 
Inasmuch as the sheet of gelatin 2 in at this 
point overlying the pockets 5 which extend along 
in axiaI rows on the surface of the rolIer 4, 
and since the capsulating material is resilient, 
it is drawn downwardly into the pockets 5 where 
if takes either a semi-spherical or semi-eltiptical 
shape of definite volume depending upon the 
precise shape and size of the pocket. In the 
apparatus illustrated in the drawings, each of 
the pockets is cylindrical in shape so that when 
the capsulating material  is drawn downwardly 
semi-sphericaI pockets are formed therein. 
As the two rollers  and 4 rotate in the di- 
rections shown by the arrows in Figure II, each 
pocket passes beneath the lower end of one of 
a plurality of charging needles L each of which 
is in line with one of the circumferential rows 
of pockes 5 and which are all in line with each 
other, extending Iongitudinally across above the 
periphery of the die roi1 4. The lower ends of 
each of the needles  may be beveled as shown 
in ortier fo permit the openins in the ends of 
the needles to lie closer to the surface of the 
capsulating material  as it lies on the periphery 
.of the die roller 4. As each of the pockets in 
an axial row of pockets passes beneath the set 
of needles L a pump (generally indicated by the 
reference number 8 in Figure D discharges a 
measured quantity of an active ingredient con- 
centrate through feeding pipes 9 each of which 
leads to one of the needles 7. 
The concentrate (which is shown in heavy 
lines in Figure 11) may be pure active ingre- 
dients or it may be a concentrated solution of 
active ingredients but in any event, it will be 
active ingredients in much greater concentra- 
tion than that desired in the ally finished 
capsule. If the active ingredients are such 
that they can be isolated and are of such po- 
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tency that a charge of sUiïlient size to be 
handled with accuracy should be contained in 
each of the finished capsules, then the concen- 
trate may be pure, i. e., may consist solely of 
5 active ingredients. If, on the other hand, as 
is the case with most pharmaceuticaI materials 
for example, and in particular vitamins, the 
active ingredient in the finished capsule is a 
mixture of substances or a substance of extreme- 
10 Iy high potency so only a minuscule amount 
should be contained in each finished capsule, 
then the concentrate deposited as the pockets 
pass beneath the needle  wiI1 be a solution of 
these active ingredients in a compatible carrier. 
15 In any event, however, the charge deposited by 
the needle 7 wiI1 be oniy a fraction of the total 
volume of the finished capsule and, as will later 
appear, should be smalI enough in total volume 
to eliminate any possibility of spilIing or splash- 
20 ing out of the pockets during their further pro- 
gression and before they are finally sealed. 
As the die roll 4 continues fo rotate, each of 
the sheet materiaI Iined pockets which bas been 
charged by its corresponding needle  moves on 
25 untiI if envers the area covered by a smaI1 pool 
or bath of inert, compatible Iiquid [6 which is 
maintained in the v formed by the converging 
sheets ! and  of capsulating material as they 
Iie on the surfaces of the rolIers  and 4. The 
30 liquid  must be a Iiquid which is compatible 
with the concentrate aiready deposited in the 
capsule and preferably should be a liquid of 
relatively low viscosity so that it will fiow easily 
- ino the pockets 5. In ortier that the ïmished 
35 capsules shall have the best appearance, the 
liquld should also be one in which the con- 
centrate either is soluble or which bas approxi- 
mately the same color as the concentrate so 
that no stratification wilI appear in the finished 
40 capsules. If, however, the concentrate and the 
inert carrier or ller are hot of the same color 
or are hot soluble one in the other, the strati- 
fication may be hidden by employing relatively 
opaque capsulating material. This can be 
45 achieved either by dyeing the capsulating ma- 
terial to a dark color or by employing capsulat- 
ing materiaI having a natural dark color. In- 
asmuch as consumers of pharmaceuticals, at 
least, appear to prefer light colored gelatin on 
5o the edible capsules, care should be taken that 
the concentrate and fi1Ier be approximately the 
same color and have approximately the saine de- 
gree of translucency thus achieving a finished 
capsule of pleasing appearance. 
55 The pool or bath of liquid  is maintained in 
the converging space between the two sheets of 
capsulating material ! and  by a supply tube 
! and its rate of tlow controlled by a valve 
located in the tube ! ! which leads froln a supply 
60 tank 3. The Supply tank 3 may be heated, as 
by a heater 4, and most easily can be Iocated 
above the evel of the discharge tube ! so that 
gravity causes the liquid to fiow. The depth of 
the Iiquid in the pool  is so selected as to 
5 insure an excess supply being present at ail tilnes 
since if is relied upon to fiow into the pockes 
formed in the capsulating material  excluding air 
therefrom and compleely filling these pockets as 
they are passed through the pooI. In order 
ï0 insure a continuous supply of the liquld in the pool 
6 of suflicient quantity to ll all of the pockets, 
the rate of fiow from the discharge pipe ! ! is se- 
lected to be greater than that necessary to filI 
the pockets and to rnainoEin the pooI. The 
75 cessive liquid fiows longitudinally along 



:crevice between the sheets 
'proaches 'the ends of the .rollers 
each end-of-the crevice there is located an ex- 
haust nozzle 1.5, both of which .are connected 
-by pipes »16 to a pump I1 .which discharges 5 
through ma pipe 18 back into the .tank t3. The 
 rate of .ehaust .of .the pump 1.1 is.considerably 
-in.excess of-the .rate Of "ovezfiow" Of the liquid 
:inoEhecrevicebetween the .sheets of encapsulating 
matez'lai. Thus the exhaust nozzles 
=suk up any of.the4iquid which fiows.beyond the 
-end rows of pockets and :to prevent it from 
spilling over the edges of the rollers. 
In:adRition to lts functionfor lling the pockets 
-and =excluding air therefrom, .the liquid in .the 15 
pool/. "serves the purpose of coating the.surface 
of-the capsulating material .and :facflitating its 
subsequent sealing. "Most materials suitable .for 
capsulating are heat-fusible nd are =sealed by 
.head and pressure. Thus.if the gelatin .or other 20 
.capsulating-material has a tendency to cool too 
rapidty,under its particular environment fo per- 
 mit a-good seal, the liquid in the ïbath .1 may 
-serve the-additional function of heating .the cap- 
sulating material right up to-thepoint where the 25 
.two sheets are sealed-together, insuring satis- 
-factoryair and liquid tight sealingof.the finished 
capsules. It may.be desirble, therefore, for the 
liquid .in the bath I-0 .tobe introduced therein-at 
'a-considerbly -elevated -temperature, achieved 30 
by.the heater -I 4 in the'tankf3. 
-As the rolters 3 and 4 continue .fo .rotate the 
pockets in-the .sheet =-which-are now.completely 
filledwith the two substances, i. e., the concen- 
-trate .and the filler or-inactive material, pass be- 35 
 tween =.the two .surfaces of the two rollers and 
 the sheet | of capsulating .material is laid over 
«the'filled.pockets, pressed tightly*against the sheet 
 2 around .the .margins-of the filled pockets .and 
severed around the-edges Of the se]ed"portions 40 
by lips =9-extending around each of the=pockets, 
whichpinch off the capsulating material between 
the-surfaces of the lips and the surface of the 
smooth r011er 3thus forming-the capsules =3, As 
the rollers continue .fo rotate-the web of capsu- 
lating=material-aroundand.between each-of the 
closed capsules carries the capsules on and as 
;the'pocket reaches the position indicated by the 
word "release" and the arrow in Figure III, the 
 vacuum in the passageway 6 
itno longer holds .the capsules =3 in the pockets 
.;=5.and, since the capsulating material is resflient, 
=restoring :forces in the sheet = act through the 
substance-contained .in he capsules until the 
forces tending.to contact thesheet = are counter- 55 
balanced by-pocketing the sheet | to an equal 
degree, resulting in symmetrical, generally el- 
lipsoidal capsules which are carried on around the 
roller '4 by the tackiness of the web. The web 
.leavesthe surface of the roller 4, as is best shown 0 
 in Figure I, :and passes over and between -several 
=stripping .rbllers,. generallyindicated by the ref- 
oerence numeral 20, :where the capsules =3 are 
.squeezed out of the web andfall downwardly into 
troughs = | which collect .them for .subsequent 65 
pckaging. The pefforatd .web 2= is carried 
:downwardly and awayeither to be returned to the 
:source .Of capsulating material where it is re- 
melted and reformed into sheets or- to be other- 
.wise disposed of. ,70 
The relative -volume of-each of .the ,charges of 
:cocentrate deposited, by the needle 1 and of . the 
 capsules themselvesis.predetermined not only to 
esult.in finished. capsules of defmite volume ard 
.-concentration of .:active «ingediens but -atso .:so 
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that as the upwardly open .pockets.in .the«sheet 
2 of capsulating :material are moved-.around on 
the suzface ofthe roller 4, .none,.of the=.epensi 
concentrate spflls from the :pockeks .and, »as the.y 
-pass into :the hath .1 each of them-is fflled.rom 
.the bath with the fillCr or inactive çsubstance. 
Before the .capsule .pockets .are fill.ed çto,:such an 
-extent that .:the .concentrtte. w0.ul.d Pll 
from,-ewen:,if it weze f low visosity, .the 
vidual.capsules are closed by the c.oyering-sht J 
of .capsulating material. The :ony :sUbstance 
which v.er.contacts,the sheeks:betw.eemind£vid.al 
pockets is :the inexpensive iliqud maintaine.d iln 
the bath and, therefore, .the 2oss of substance 
which inevitably .occurs by ïits 'b_eingsp_r_ed .over 
.the ,surfaces :of .the sheets between cpsules:ido_es 
.hOt involve _any loss of the costty ..acti-y 
gredients. 
Although apparatus .for the Performlrg :pfïhe 
:method çembody.ing :the:nstant jnventionis;c0m- 
pletely disclosed in .the .drawings, itis to.b¢ap- 
preciated .that .other _appazatuses :may .be em- 
ployed in carzying out the method o.f.the nsant 
invention. Similarly, :apparatus embodïing'.t.he 
instant invention may.be mounted .as -.an ac,es- 
sory or :as .an improvement on the .appartt.US 
disclosedin my.copending applications: or on the 
apparatuses in :prier .art :patents .and emp_l_oed 
in prior art.methods. The concept:ofihe jnstsnt 
invention comprises the novel method :of 
capsules ..in such :a manner :that .theze :is no :risk 
.of the :activ.e, .expensiv.e:substances; being:Iost.:azd 
Vhere losses occur.onlyin :theAnexpensiv.e:.ller 
materials. Methods of .accomplishing this 
jective and carrying out.the tachings of :the i-n- 
vention are ,:set .forth in the .:following .claires as 
are the essential featuzes of apparatus desgned 
.inaccordancewith the instantdnvention. 
Having.described theinvention, I claim: 
1./A method of :manufcturing capsules 
containing a .-predetermined = concentra_tion nd 
=quantity of .active ingredients .andan :inert.:car. 
fier therefor,that comprises .forming .pcckts of 
definite.volume in a sheet of .capsulatin.g:material, 
p.artiallyfilling.said pockets by.:placing=a mes- 
ured charge of active .ingredient in .each-of s.aid 
pockets, passing .said Partially-fil]ed pockets :be- 
neath a supply of inert liquid carier=.vhich.;fiws 
:into :said :pockets completing the.filli.ng £herof, 
closing, saidpockets.with a second sheet f calpsu- 
]ating material, sealing the two sheet ,Qf,caPSU- 
.lating:material tgether arOund the mar_-gins of 
t he filled pockets, and separa£ing ,the =casul_es 
-thus formed from the :residual :!portions ..of «the 
.sheets of cpsulating, material. 
.2. A method of manufctuing cap.sles:¢ach 
containing a .predetermined .concentration nd 
quantity of active ingredients andan.inertcar- 
fier therefor, that comprises foming:0cketiof 
-definite volume.ina sheet:of caPsulating mate- 
rial, pazially filling said :pockets-by plach-.g a 
measured, charge of a solution, of- active :lngredi. 
-ents ofknown concentration in:.each of said pock- 
-ets, passing said partial!y filled pockets beeath 
a supply of dnert liquid carrier which flowsinço 
_said .pockets completing the filling thereof, .cl0s- 
: ing:said :pockets .vith. a second, sheet of ::capsulat- 
ing material, :sealing.the tWO sheets .of capsu.t.ç- 
ing material çogether, around the.magins :of :the 
filled_pckets, and separating çhe .capsules ',thus 
. formed.fromthe residual portions .of :the sheets 
 of capsulating material. 
: 3. -A method of manufacturing = capsules _each 
 COntaining a predetermined .. concentration :and 
,quaniïty 0factive ingredientsand an'inertCar- 
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fier therefor, that comprises forming pockets in 
a sheet of capsulating material, depositing a 
measured charge of active ingredients of known 
concentration in each of said pockets, depositing 
a known charge of inert filler in each of said 
pockets, the combined charges resulting in the 
preselected total quantity and concentration of 
active ingredient closing said pockets around the 
substances deposited with a second sheet of cap- 
sulating material, sealing the to sheets of capsu- 
lating material together around the margins of 
the filled pockets, and separating the capsules 
thus formed from the residual portions of the 
sheets of capsulating material. 
4. A method of manufacturing pharmaceutical 
and the like capsules ïrom two sheets of resilient 
edible gelatin that comprises forming pockets of 
definite volume in at least Che of said sheets of 
gelatin, depositîng a measured charge of active 
 medicament less in volume than one of said 
pockets into each of said pockets, moving said 
sheet and partially filled pockets through a main- 
tained bath of an edible inertliquid compatible 
with the medicament, closing said pockets while 
v¢ithin the bath with the second sheet of gelatin 
and sealing the two sheets of gelatin together 
. around te margins of the pockets, entrapping 
within each of said'closed pockets a quantity of 
inert liquid equal fo the volume of the pocket less 
the volumes of the charge of medicament. 
5. A method of manuïacturing pharmaceuticaI 
and the like capsules from two sheets of resilient 
edible gelatin that comprises forming pockets of 
definite volume in at least one of said sheets of 
gelatin, depositing a measured charge of active 
medicament less in volume than Che of said pock- 
ets into each of said pockets, moving said sheet 
and partially filled pockets and the second sheet 
of gelatin into converging paths, continuously 
maintaining a bath of an inert liquid compatible 
with said medicamentin the narrowing space be- 
tween the converging sheets of gelatin, sealing the 
two sheets of gelatin progressively around the 
margins of said pockets as each of said pockets 
leaves the bath upon convergence of their paths 
of movement while maintaining said sheets of 
gelatin againstfurther distc,rtion, thereby trap. 
ping a determined volume of liquid in each o 
said pockets with te medicamen, and severing 
the sealed capsules from the sheets of gelatn 
around the edges of the marginal seals. 
6. Apparatus ïor producing capsules each con- 
taining a predetermined concentration and quan- 
tity oï active ingredient comprising, in combina- 
tion, means for feeding two sheets oï resilient cap- 
sulating material along converging paths and into 
contact with each other, means for deforming de- 
. flned areas of at least one of said sheets fo ïorm 
pockets of definite volume, means for partally 
illling said pockets with measured charges of ac- 
tive ingredient of known concentration, means for 
maintaining a pool of inert liquid compatible v¢ith 
said active ingredient in the space between the 
converging sheets of capsulating material and af 
a depth af least suflïcient fo ccver and fill each 
partally filled pocket while passing therethrough, 
means for sealing said sheets of capsulating ma- 
terial together while still within said pool and 
means for severing the sealed capsules thus 
ï0rmed from said sheets of capsulating materiaL 
7. Apparatus for producing capsules each con- 
aining a predetermined concentration and quan- 
tity of active ingredients comprising, in combina- 
tion, a pair of rollers having parallel axes and 
ontacting peripheries and means for .rotating 
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said rollers in opposite directions, af least che of 
said rollers having a plurality of die-pockets in 
its periphery all of the same size and volume, 
.means positioning said one follet partially below 
5 and partially under the other roller, means for 
feeding a sheet of resilient capsulating material 
over the periphery of each of said rollers and into 
convergence therebetween, means for depressing 
said sheet of capsulating material into said die- 
10 pockets to form pockets of definite volume there- 
in, means for depositing a measured charge of ac- 
tve ingredient less in volume than one of said 
pockets into each of sald pockets, and means for 
filling said pockets with an inert substance com- 
15 patibie with said active ingredient, said pair of 
rollers also serving fo seal said sheets of capsulat- 
ing material together around the margins of the 
filled pockets and sever the thus ïormed capsules 
from the sheets of capsulating material. 
20 8. Apparatus for capsulating substances com- 
prising, in combh]ation, a pair of rollers having 
paraliel axes and contactlng peripheries, ai least 
one of said rollers having a plurality of die-pock- 
ets in its periphery, means positioning said che 
25 follet partilly below and partially under the 
other follet, means for ïeeding a sheet of capsu- 
lating material over the sur£ace of each of said 
rollers and into contact with the other of said 
sheets of capsulating material between said 
30 rollers, means for depressing said capsulating 
terial into said die-pockets and thus forming 
pockets therein of definite volume, feeder means 
for depositing a measured charge of active sub- 
stance into each of said pockets, means for filling 
35 each of said pockets wlth a liquid compatible 
with said active substance,  said pair of rollers also 
serving fo seal said sheets of capsulating mate- 
rial togeher around te margins of the pockets 
and sever the thus formed capsules ïrom the 
40 sheets of capsulating material. 
9. Apparatus for capsulating substances com- 
prising, in combination, a pair of rollers having 
parallel axes and contacting peripheries, at least 
che of sa.id rollers having a plurality of die pock- 
45 ets in ifs periphery, means positioning said che 
roller partially below and partially under the 
other roller, means for feeding a sheet of capsu- 
lating material over the surface of each of said 
rollers and into contact with the other of said 
50 sheets of capsulating material between said 
rcllers, means for depressing said capsulating ma- 
terial into said die pockes and thus forming 
pockets therein of definite volume, ïeeder means 
for depositing a measured charge of active sub- 
55 .stance into each of said pockets, means for main- 
taining a pool of a liquid that is compatible with 
. said active substance in the converging space be- 
tween said shees of capsulating material, said 
pool of liquid being ai a level such that if contacts 
60 said pcckets after the depositicn of said active 
material, said pair of rcllers also serving fo seal 
said sheets of capsulating material together 
around the margins of the filled pockets and 
sever the thus formed capsules from the sheets of 
65 capsulating materiaL 
I0. In a capsulating machine having means for 
moving two sheets of resilient capsulating mate- 
rial along converging paths and into contact with 
each cther, means for forming pockets of deïmie 
7O volume on at least one of said sheets for the re- 
. ception of substance fo be encapsulated and 
means for sealing said sheets of capsulating ma- 
terial together around the margins of the pockets; 
the improvement that consists in substance de- 
75 position means comprising, in combination, 



means for depositing a measured charge of known 
concentration of ctive ingredient less than the 
volume of one of said pockets into each of said 
pockets, a supply source for an inactive liquid 
filler compatible w, ith said active ingredient, 
means for de!ivering said liquid to the space be- 
tween said converging sheets of capsulating ma- 
terial in quantity exceeding that required to 
the remaining unfilled portions of said pockets, 
and means for rettuming the excessive quantity 
of said liquid to said supply source. 
11. In a capsulating machine improvement 
cording fo c]airn 10, a pair of nozzles, one located 
near each extremity of said sheets of capsulating 
material and at the point of convergence there- 
of, a vacuum pump connected fo said nozzies for 
picking up excess liquid and returning said liquid 
to the supply source and a controlled feed line for 
delivering liquid from sid supp]y source to the 
space between said sheets. 
12. A filling device for use on a capsulating 
machine having a pair of parallei counter-rotat 
ing rollers, af least one of said rollers having a 
plurality of circumferential rows of die-pockets of 
definite volume in ifs periphery, means for feed- 
ing a sheet of resilient capsu!ating material over 
the surface of each of said rollers and for deform- 
ing said capsulating material into said die-pock- 
ets, and means for sealing said sheets of cap- 
sulating material around the margins of said 
pockets, said filling device comprising, in com- 
bination, a fflling nozzle in line with and above 
each row of die-pockets, means for ejecting a 

10 
measured charge of active ingredient less in vol- 
ume than one of the pockets formed in said 
capsulating material ïrom said nozzle and into 
each of the said pockets in the associated row of 
5 pockets, means to supply an inert liquid compati- 
ble with said active ingredient, at a uniform rate 
into the space between said converging sheets of 
capsulating material, ata rate in excess of that 
necessary to fill the remaining portions of said 
: pockets, and means for removing the excess liquid 
and returning such excess fo said supply means. 
13. In a device according to claim 12, said 
means for removing excess liquid consisting in a 
pair of flattened exhaust nozzles extending 
i5 tween the converging sheets of capsulating 
terial substantially fo the point of convergence 
and located o_ne aç each axial extremity of the 
rollers. 
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